Progress in the development of new tools for modem apphed mathematics resulted in a better scientific understanding of nonlinear waves in various fields of nonlinear optics, hydrodynamics, and plasmas. The universahty of the equations describing wave processes is one of the most important components of this success. Nonlinear Schrodinger equation (NLS) and Korteweg de Vries equation are among best illustrations of successful application of apphed mathematics as a tool to analyze various nonlinear phenomena ranging from optical communications and Bose condensation to ocean waves. Solutions of nonlinear equations usually result in the formation of singularities, coherent structures or solitary waves. Examples of the corresponding phenomena can be observed in filamentation of laser beams in nonlinear media, wave breaking in hydrodynamics, collapse, and Langmuir waves in plasmas.
subject that combines nonlinear optics, hydrodynamics and plasma physics.
Accurate computer modeling of the optical properties of metamaterials is another challenging problem emerging from the need to perform 3D multiscale analysis and from the high-contrast optical properties of metalhc nanostructures and host dielectric materials. Straightforward apphcation of conventional algorithms requires significant computational resources and is also severely limited by slow convergence due to discontinuities at the boundary metaldielectric. Interaction of experts in computer modeling in hydrodynamics, plasmas and nonlinear wave theory with researchers in the field of material science represents an excellent opportunity to take an advantage of the extensive expertise in these fields for computer modehng of optical metamaterials. The symposium brings together the leading scientists in these fields combining theoretical and experimental studies.
